Introduction
The Chan-Chyan-Srivastava polynomials g (α1,...,αr ) n (x 1 , . . . , x r ) are a multivariable extension of the Laguerre polynomials generated by the following relation [1, p. These polynomials have been extensively investigated first by the work of Chan et al. [1] and subsequently by the works of [2, 4, 5] . Almost four decades ago, Srivastava [12, where m is an arbitrary positive integer, the coefficients A n,k (n, k ≥ 0) are arbitrary constants, real or complex. By suitably specializing the coefficients A n,k , the polynomials S m n (x) can be reduced to the classical orthogonal polynomials (Jacobi polynomials, Hermite polynomials, Laguerre polynomials, see for details [12, 18, 19] ). Other interesting special cases of the polynomials S m n (x) include the generalized hypergeometric polynomials such as the Bessel polynomials y n (x, α, β) investigated by Krall and Frink [8, p. 108 
where m 1 , . . . , m s are arbitrary positive integers, and the coefficients
are arbitrary constants, real or complex. Another interesting class of generalized multivariable polynomials, namely the polynomials S n1,...,ns m1,...,ms (x 1 , . . . , x s ) have been given in 1985 by Srivastava [13, p. 185 , Eq. (7)]. These polynomials are defined as follows:
where m 1 , . . . , m s are arbitrary positive integers, n 1 , . . . , n s are arbitrary non negative integers and the coefficients
are arbitrary constants, real or complex. 
where, for convenience,
The coefficients
are real constants and (b
with similar interpretations for other sets of parameters.
By assigning suitably special values to the arbitrary coefficients Λ(n; k 1 , . . . , k s ) and Ω(n; k 1 , . . . , k s ) of equations (1.5) and (1.6) respectively, we arrive to the following special cases. 
[(c) :
Finally, in 2011, Kaanoglu andÖzarslan [7] introduced a certain class of multivariable polynomials P m,N1,...,Nr−1 n (x 1 , . . . , x r ) and obtained two-sided linear generating functions for this class of polynomials. These polynomials are a generalization of the three variable polynomials studied by Srivastava et al. [17] . Explicitly, the polynomials P m,N1,...,Nr−1 n (x 1 , . . . , x r ) are defined by
where {A m+n,k1,...,kr−1 } is a sequence of complex numbers.
Following the works of Liu et al. [9, 10, 11] , we propose, in this paper, some bilateral generating functions involving the Chan-Chyan-Srivastava polynomials and the three classes of generalized polynomials defined above in (1.5), (1.6) and (1.11). Some special cases are computed and presented under the form of corollaries.
Main results
In this section, we present some bilateral generating functions involving the Chan-Chyan-Srivastava polynomials and the three classes of polynomials respectively defined previously by (1.5), (1.6) and (1.11). Some corollaries are also given as examples of applications of these presumably new generating functions.
The following lemma, given in [9, p. 521, Eq. (13)], will be useful in the sequel.
Lemma 2.1. The following multiple summation formula
holds true provided that each of the series involved is absolutely convergent.
For a suitably bounded non-vanishing multiple sequence {Ω(k 1 , . . . , k s )} k1,...,ks∈N0 of real or complex parameters, we define a function Φ n (n 2 , m 2 ; . . . ; n s , m s ; y 1 , . . . , y s ) of s variables where m j ∈ N, for j = 2, . . . , s, and n j ∈ N 0 , for j = 2, . . . , s, by
where S 1,m2,...,ms n,n2,...,ns (y 1 , . . . , y s ) denotes the generalized Srivastava polynomials defined by (1.6). As usual, [x] denotes the greatest integer in x and 
Proof. It is easy to see that (1 − x j z) −αj g (α1,...,αr) m
and equation (1.3), we obtain
..,αr) k1
With the help of Lemma 2.1, we thus arrive to the desired result. [(c) :
(2.7) 
where the coefficients e j , f j , ϕ
are given by
and
respectively.
Considering now a suitably bounded non-vanishing multiple sequence
of real or complex parameters where n, n 2 , . . . , n s are fixed nonnegative integers, we define a function Ξ n (m 1 ; n 2 , m 2 ; . . . ; n s , m s ; y 1 , . . . , y s ) of s variables where m j ∈ N, for j = 1, . . . , s, by 
Proof. By using (1.3), we have 
Applying Lemma 2.1 to the last relation, we find 
..,ms l1+···+lr ,n2,...,ns (y 1 , . . . , y s ) which completes the proof.
Corollary 2.5. In view of equations (1.10) and (2.9), we have the following relation
(2.14)
[−n;
where
For a suitably bounded non-vanishing multiple sequence {Λ(n; k 1 , . . . , k s )} n,k1,...,ks∈N0 of real or complex parameters, we define a function Ψ n (m 1 , . . . , m s ; y 1 , . . . , y s ) of s variables where m j ∈ N, for j = 1, . . . , s, by
Theorem 2.6. The following bilateral generating function holds true:
With the help of Lemma 2.1, the result follows easily.
The next lemma [16, p. 102, Eq. (17)] is required to establish Corollary 2.8.
Lemma 2.7. The following multiple summation formula
holds true for positive integers m 1 , . . . , m s . 
Proof. Applying Lemma 2.7 to the left hand side of equation (2.16) yields the result.
Corollary 2.9. In view of equations (1.9) and (2.16), we have the following relation 
Let us shift our focus on two special cases of Theorem 2.6. First of all, setting s = 1 and using the fact that the Gould-Hopper polynomials [6, p. 58 Thus, we obtain the following relationship between the Chan-Chyan-Srivastava polynomials and the Gould-Hopper polynomials:
where (1.4) . Therefore, we have the next relation between the Chan-Chyan-Srivastava polynomials and the generalized Bessel polynomials:
We end this paper by giving a bilateral generating function involving the class of polynomials P l k .
